Random tyrosine and glutamic acid-containing polymers are very powerful inhibitors of casein kinase-2.
The random heteropolymers Glu/Tyr(4:1) and Glu/Tyr(1:1) that are widely used as substrates for tyrosine protein kinases, are very powerful competitive inhibitors of casein kinase-2, but not of casein kinase-1, with respect to the protein substrate, their Ki values being one to two orders of magnitude lower than those of polyglutamates of similar size. The inhibitory power is reduced if tyrosine is partially replaced by alanine, as in the polymer Glu/Ala/Tyr(6:3:1) and it disappears upon inclusion of lysine, the polymer Glu/Ala/Lys/Tyr(2:6:5:1) actually behaving as a stimulator. These data indicate that non-phosphorylatable hydroxylic residues in addition to acidic ones are required in order to optimize the binding of pseudo-substrates to the catalytic site of casein kinase-2.